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Abstract 
The methanol and petroleum ether extracts of the leaf and 
stem bark of Nauclea latifolia, Bridelia atroviridis and 
Zanthoxylum gilletii showed antimicrobial activity against the 
test organisms. The methanol extracts of the plants exhibited 
higher activity than the pet ether extract against the test 
organisms. The activity of the extracts may support some of the 
folkloric uses of these plants as agents for the management of 
sores, gonorrhoea, dysentery, wounds and toothache. The 
phytochemical screening of the extracts showed the presence 
of alkaloids, tannins, saponins and sterols. 
 
Key words: Antimicrobial activity, Nauclea latifolia, Bridelia 
atroviridis and Zanthroxylum gilletii. 

Resumen 
El extracto metanólico y etéreo de hojas y cortezas de tallo de 
Nauclea latifolia, Bridelia atroviridis y Zanthoxylum gilletii 
exhibieron actividad antimicrobiana en nuestros ensayos. El 
extracto metanólico de estas plantas exhibió mayor actividad 
que el etéreo, La actividad de los extractos puede estar en la 
base de sus usos populares en el tratamiento de llagas, 
gonorrea, disentería, heridas y dolor de dientes. El estudio 
fitoquímico demostró la presencia de alcaloides, taninos, 
saponinas y esteroles 
 

 

 
Palabras clave: Actividad antimicrobiana, Nauclea 
latifolia, Bridelia atroviridis and Zanthroxylum gilletii. 
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Introduction 
Herbal medicine practice plays an important role 
in the primary healthcare delivery system in 
Ghana and most developing countries. The 
WHO estimates that 80% of the population living 
in rural areas use or depend on herbal medicine 
for their health needs (WHO Traditional Medicine 
Strategy, 2002). Herbal medicines are defined as 
any preparation containing one or more active 
herbal substances or herbal extractives. For 
majority of these preparations, the active 
principles or compounds are unknown. Among 
the first priorities designed by WHO in its 
strategy for Traditional Medicine, the study of 
plants for external use with antiseptic and wound 
healing promoting activity are emphasized 
(Akerele, 1984). 
Many medicines including strychnine, aspirin, 
vincristine, and taxol are of herbal or plant origin. 
About one quarter of the present prescription 
drugs dispensed by community pharmacies in 
the United States contain at least one active 
principle originally derived from plant materials 
(Farmsworth and Morris, 1976). 
The increasing use or overuse of antibiotics in 
the treatment of bacterial infections is bringing 
on an increase in pathogenic organisms that are 
resistant to available antibiotics. Consequently, it 
is necessary to increase administered doses, 
combine antibiotics or provide new antibiotics 
with lesser tendency for pathogenic organisms to 
develop resistance to. 
Nauclea latifolia Smith of the family Rubiaceae 
(Its local ‘Twi’ name is ‘Kusia’) is a scandent or 
straggling shrub in savannah woodland or small 
spreading tree, rarely over 20ft high, bole 
crooked; or a larger tree over 100ft high and 8ft 
girth, in closed forest;  rough bark; leaves 7 by 4-
5 inches; glabrous obovate. Flower-head, up to 2 
diameters; sweet scented, sought by bees, 
becoming  large and fleshy, not drying hard with 
red, fleshy comparatively and shallow-pitted 
fruits up to 3 inches in diameter, the  fruits are 
edible, sweetly acid pulp with the numerous seed 
embedded.   . 
It is used to manage venereal diseases and 
constipation in Sierra Leone. A root infusion is 
used in Sudan for the treatment of gonorrhoea. 
The bitter root or root bark, like the bark, is used 
for the management of fever and is used in 
Sudan as a purgative. The roots or root bark are 
used as chewing sticks for toothache and caries. 
The pulverized roots  and  barks are applied to 
wounds. In Ghana, the roots and leaves are 
used for stomach complaints and also used for 

treating sores. In Nigerian local medicine, the 
fruits are sometimes used in the treatment of 
piles and dysentery. The drug is also known as 
‘Africa cinchona’ or ‘Africa quinine’. It is used in 
treatment of cough and gonorrhoea (Abbiw, 
1990). 
Bridelia atroviridis Muell. Arg of the family 
Euphorbiaceae is a small straggly tree up to 20ft 
or more high; The local ‘Twi’ name is 
‘Opamkotorodu’. its stem is flexuous; prickly, its  
leaves is 6 by 2 inch, it is oblong-elliptic, 
acuminate, becoming glabrous on both surfaces, 
the midrib is prominent on lower surface, its 
lateral nerves is 16-20 pairs; flowers are small, 
yellowish, male and female separate; auxiliary; 
fruits is about one third long, black, oblong, 
episoid and one seeded (Irvine, 1961). 
The wood is dark brown, very hard and durable 
and is used in African house building and for 
fuel. The bark decoction is used as a purgative, 
diuretic and aphrodisiac and is used to manage 
gonorrhoea and other venereal diseases. A leaf 
infusion is used as a purgative (Abbiw, 1990). 
Zanthoxylum gilletii (De Wild.). The local ‘Twi’ 
name is ‘Okuo’. Stout tree to 8m: trunk grey 
covered with thick corky thorns on braches; 
leaves paripinnate, 3-4 pairs, Shiny; leaflets 
oblong, sometimes emarginated at apex, 
subacute base 5-10cm long, 2-4cm broad, 
aromatic and sharp recurved sprinkles; flowers 
clustered and sessile; fruit ellipsoid (Ghana 
Herbal Pharmacopoeia, 1992). 
It is used in Ghana and Nigeria because of its 
alleged antiseptic and analgesic properties. 
Decoction of the bark cures genitourinary and 
rheumatic troubles. Also, the ground bark 
mixture is used for healing of the womb after a 
woman has giving birth and also used in the 
management of toothache. It contains alkaloids 
(Abbiw, 1990). 
The aims of the study were to determine the 
antimicrobial spectrum and phytochemical 
properties of the methanol and petroleum ether 
extracts of the leaves and stem bark of these 
medicinal plants namely N. latifolia, B. atroviridis 
and Z. gilletii. 

Materials and Methods 

Preparation of plant extracts 
The leaves and stem barks of N. latifolia, B. 
atroviridis and Z. gilletii were collected in July, 
2005 from Bobiri Forest Reserve of Forest 
Research Institute of Ghana (FORIG) and were 
authenticated by Mr. Alfred Boakye of Forest 
Research Institute of Ghana. Voucher 
specimens of the N. latifolia, 
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B. atroviridis and Z. gilletii labeled NL/S012, 
BL/011 and ZG/010 respectively have been 
deposited at the Faculty of Pharmacy and 
Pharmaceutical Sciences, Kwame Nkrumah 
University of Science and Technology, Kumasi, 
Ghana. The plant materials (leaves and stem 
bark) were dried in the sunlight and powdered. 
120gm of the powdered materials of N. latifolia, 
B atroviridis and Z. gilletii respectively were 
continuously extracted with petroleum ether 
(AnalaR grade) and methanol (96%)(AnalaR 
grade) in a soxhlet apparatus for eight hours. 
The percentage yields for the various extracts 
are shown in Table 1. 
Phytochemical Screening 
Parts of the dried powdered materials were 
subjected to preliminary phytochemical 
screening for the major chemical groups (Table 
1). Below is the brief description of the methods 
used for detection of the various chemical 
groups. 
Alkaloids 
Being bases, the alkaloids were extracted from 
the extracts into a weak acid (10% acetic acid in 
ethanol) alcoholic solvent and then precipitated 
with concentrated ammonia. 
Also, Dragendorff’s reagent was added to 2ml of 
acidic portions of extracts into a test tube. An 
orange precipitate indicated the presence of 
alkaloids (Harborne, 1991). 
Tannins 
A few drops of ferric chloride was added to a 
diluted extract in a tube and shaken. The 
solution turned blue in presence of hydrolysable 
tannins. 
Also, 2ml each of the methanol and petroleum 
extracts were diluted with water to 10ml and a 
few drops of lead acetate solution added. A 
white precipitate showed the presence of tannins 
(Harborne, 1991). 
Saponins 
The extract (5ml) was vigorously shaken with a 
10ml of water for 2 minutes. The formation of 
persistent foams for at least 15 minutes indicated 
the presence of saponins ( Harborne, 1991). 
Sterols 
A thin layer chromatography plates of the 
extracts sprayed with Carr-Price reagent (20% 
antimony chloride in chloroform). A range of 
colours are produced in both daylight and UV on 
heating sprayed plates for 10 minutes at 100 oC . 
Different colours show different triterpenoids or 
sterols ( Harborne, 1991). 
Used Microorganisms 
Listed in Tables 2 and obtained from the 
Microbiology Laboratory, Department of 
Pharmaceutics, Faculty of Pharmacy, Kwame 
Nkrumah University of Science and Technology 

(KNUST), Kumasi, Ghana and all the necessary 
confirmatory tests were performed on all the test 
organisms to ascertain their authenticity. 
Evaluation of Antimicrobial Activity 
The agar diffusion method was used in this 
determination. 
Three of 20ml of nutrient agar were melted in 
water bath at 100oC for 30 minutes after which 
they were stabilized at 45oC for 15 minutes. 
Each molten agar inoculated with 0.2ml 
(containing 106 CFU) of a 24-hour culture of the 
test organism. The seeded agar were poured 
into separate sterile Petri dishes and allowed to 
set. Using a sterile cork borer number 6, four 
cups were bored in the set agar and cups were 
labeled appropriately. Each cup was filled with 
10mg/ml of the extracts from each plant part (N. 
latifolia,B. atroviridis and Z. gilletii) and 1.0mg/ml 
chloramphenicol used as reference drug for the 
bacteria . Sabouraud dextrose agar was used as 
the culture medium for the fungi and the above 
procedure repeated. The extracts from each 
plant part were tested against two fungi and 
1.0mg/ml clotrimazole used as the reference 
drug for the fungi. The plates were allowed to 
stand for one hour to allow adequate diffusion of 
the extracts and reference drugs. The plates 
seeded with bacteria were then incubated at 
37oC for 24 hours and other plates seeded with 
the fungi incubated at 28oC for 5days. The zones 
of inhibition(mm) were measured and recorded 
(Collin et al,1995 ). Triplicate of the results were 
obtained. 

Results 

Phytochemical Screening 
The results are reported in Table 1. 
Evaluation of Antimicrobial Activity 
The results are reported in Table 2.  

Discussion 
The percentage yields of the methanol extracts 
was more than that of the petroleum ether 
extracts (Table 1). The polar solvent (methanol) 
was able to extract more of the extractives than 
the non-polar solvent (petroleum ether). The 
methanol extracts exhibited more antibacterial 
and antifungal activities against all the test 
organisms compared to the pet-ether extracts. 
The constituent(s) or the principle(s) responsible 
for the antimicrobial activity tend to reside more 
in the methanol extracts (Table 2). 
P. aeruginosa was the least susceptible 
organism against the extracts of the plants. 
Phytochemical screening of methanol and pet 
ether extracts indicated the presence of 
alkaloids, tannins, saponins and some sterols. 
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Polyphenols occur frequently in plants mostly in 
the bark, leaves and fruits and they do occur in 
the form of tannins. Some alkaloids and 
saponins have been found to possess 
antimicrobial activity (Osborn, 2003, Morrissey 
and Osborn, 1999) and hence the activities 
being exhibited by the extracts may be as a 

result of presence of the alkaloids and saponins 
in the plants under study. 
Further work should be done to fractionate, 
quantify and isolate the active principle(s) 
responsible for the antimicrobial activity.  
 

 
 

Table 1: Results of Percentage yield and Phytochemical screening of the extracts 
 

Extract % Yield Alkaloids Tannins Saponins Sterols 
Pet ether leaf NL 4.3 + + + + 
Pet ether bark NL  5.2 + + - - 
Methanol leaf NL 7.6 + + + + 
Methanol bark NL 6.4 + + + + 
Pet ether leaf BA 5.4 - + + - 
Pet ether bark BA 3.9 - + + - 
Methanol leaf BA 9.8 - + + - 
Methanol bark BA 6.2 - + + + 
Pet ether leaf ZG 4.8 + + + + 
Pet ether bark ZG 4.6 + + - - 
Methanol leaf ZG 9.2 + + + + 
Methanol bark ZG 6.9 + + + + 

 
NL = Nauclea latifolia, BA = Bridelia atroviridis, ZG = Zanthroxylum gilletii;  
+ = Present, - = Absent 

 
Table 2: Antibacterial and antifungal activities of extracts and reference drugs. 

 
Extract  E C PA SA BS CA AN 
Pet ether leaf  NL 15.5 - 17.4 16.2 18.2 - 
Pet ether bark NL 16.7 12.4 16.8 18.0 14.9 - 
Methanol leaf  NL 18.2 13.6 19.5 19.0 20.7 12.6 
Methanol bark NL 20.3 12.8 17.8 16.9 17.0 15.3 
Pet ether leaf  BA 15.2 - 16.7 18.0 20.6 - 
Pet ether bark  BA 17.0 - 14.3 16.8 13.5 - 
Methanol leaf  BA 18.6 13.4 19.7 16.4 15.9 15.0 
Methanol bark  BA 16.2 - 17.3 20.6 18.6 15.4 
Pet ether leaf  ZG 15.6 14.2 16.3 17.0 18.9 - 
Pet ether bark  ZG 18.0 13.4 17.1 16.5 14.2 12.0 
Methanol leaf  ZG 21.3 14.5 16.0 15.2 18.2 15.6 
Chloramphenicol 25.3 17.0 23.1 25.6 - - 
Clotrimazole - - - - 26.4 17.0 

 
Concentration 10mg/ml extracts and 1.0mg/ml reference drugs; Results: mean zone of 
growth inhibition, mm, average of triplicate  
NL = Nauclea latifolia, BA = Bridelia atroviridis, ZG = Zanthoxylum, EC = Escherichia 
coli, PA= Pseudomonas aeruginosa,  
SA= Staphylococcus aureus, BS= Bacillus subtilis, CA= Candida albicans, AN= 
Aspergillus niger ; - = No activity 
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Conclusion 
Methanol and pet ether extracts of the leaves 
and stem bark of N. latifolia, B. atroviridis and  
 Z. gilletii exhibited antimicrobial activity, and 
phytochemial screening revealed the presence 
of alkaloids, tannin, saponins and sterols in the 
extracts. 
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